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Abstract 
 
Attitudes of Australian medical students towards older people are important, as they can 
influence clinical practice. Initially I aimed to measure student attitude change after 
curriculum innovation. Literature review of Australian medical student attitudes revealed a 
gap for a valid, contemporary measure, inspiring the AASD. Review of international 
measures of student attitude identified semantic differential as the preferred instrument-type. 
 
A qualitative study of 151 medical students at the Universities of Wollongong (UOW) and 
Sydney (USYD) produced opposite word pairs for the AASD. The AASD was piloted at the 
University of New South Wales (UNSW), (n=140, response rate 77%). Removal of a 
redundant item pair resulted in a 19-item instrument (Cronbach’s α = 0.84). 
 
An AASD survey of New South Wales (NSW) medical students (n=321, response rate 
72.6%) at UNSW, USYD, and UOW revealed:  1) A four-factor solution on exploratory 
factor analysis (Instrumentality (I), Personal Appeal (PA), Experience (E) and Sociability 
(S)), 2) No sequencing bias, 3) Cronbach’s α = 0.86, and 4) A positive mean AASD score 
(73.2/114), positive mean scores for three factors (PA, E and S) and negative mean I score. 
Female students had a significantly higher mean E score.   
                                                                                                                                                
Confirmatory factor analysis (CFA) demonstrated adequacy of fit for AASD survey data 
from outside NSW to our four-factor model. Melbourne University, University of Western 
Australia and University of Adelaide students (n=188, response rate 79%) had a mean AASD 
score (72.8/114) comparable to NSW data.  
 
                                                                                                                                                    ii 
The AASD is a reliable and generalisable instrument for measurement of Australian medical 
student attitudes towards older people, with face and structural validity. Deeper knowledge, 
within four factors of attitude, may be obtained from future medical education research 
employing the AASD.  
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Chapter 1: Introduction 
1.1 Personal motivation for studying attitudes towards older people          
From the earliest part of my life I remember reading in books and hearing during 
conversations such phrases as ‘she is wise beyond her years’ and ‘he has an old head on his 
shoulders’. These aphorisms I always understood to be compliments, being raised to respect 
older family, friends and community members with whom I came into contact with. From my 
perspective, the right to be considered wise and ‘old’ was earned by the older people within 
my social network. It never ceases to amaze me how much can be learnt from everyday 
conversations with older people, absorbing their wisdom and benefitting from their 
experience. Many cultures, including the indigenous cultures of Australia, venerate elders as 
the repository of living history. Although I may not be of a culture anywhere near that 
ancient, I believe that we are all custodians of the unique micro-culture we are born into, 
learning all we can from our ancestors which may contribute to genuine social progress 
within our sphere of influence. Our flesh, blood and neurones are built on the DNA that we 
inherit, coming together as one living organism which implements a particular sequence of 
thoughts and actions that etch the distinctive mark that we make on the world. As we 
ourselves grow older, it is our responsibility to curate the knowledge we have gained, 
constituting a database of inestimable value to the generations which follow us.  
 
My values regarding older people have also been greatly influenced by the career decision I 
made at a young age to study medicine, and later in pursuing the vocation of rural general 
practitioner. From the earliest stages of my training in rural general practice, I have been  
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fortunate to have had mentors and role models who have demonstrated genuine compassion 
and deep respect for their older patients. The lessons of continuity of care throughout the 
lifespan, especially during the later years, were learnt during numerous occasions where I 
was responsible for providing primary health care for older people, either at the surgery, in 
hospital, in their homes or in residential aged care.  
 
Another driving motivation for advocacy to optimise attitudes of medical students towards 
more equitable and personalised medical care for older people has been my involvement in 
medical education. For almost 25 years I have taught medical students in the primary health 
care setting. I believe primary care is the best context for future doctors to be given a 
comprehensive view of how the health care needs of all members of our community, 
including older people, may be addressed. It is a delight to supervise medical students as they 
grow in their confidence and ability to develop holistic, evidence-based management advice 
for older patients. It is equally satisfying to regularly witness examples of cross-generational 
empathy during clinical interactions between medical students and older people.  
 
Last, but by no means least, I would like to declare a deep and abiding interest in the welfare 
of older people in residential aged care. Since 2010 I have been a board member of 
a not-for-profit aged care company in my local community. I consider this responsibility to 
be an honour and my duty to contribute to the care of vulnerable older members of the                                                                                                                                                               
community, something I feel an affinity to with my experience and particular skill set. This 
responsibility carries with it the need to work with colleagues in board and management to 
find innovative and sustainable solutions to the existential challenges of this industry in the  
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small corner of contemporary Australia in which I reside. One of the greatest challenges is to 
sustain the engagement of an adequate critical mass of doctors willing and able to provide 
primary health care for older people in residential facilities.                                                                  
  
1.2 Why are medical student attitudes towards older people important to understand? 
The attitudes of Australian medical students towards older people are important to understand 
in detail, a goal which will be aided by means of a contemporary, reliable and valid 
instrument of measurement. After graduation, doctors’ attitudes will be an important driver of 
the quality and quantity of medical care provided for older people in society [1,2]. Medical 
students undergo a socialisation process during their training, where they adopt a range of 
attitudes, including those held towards older people [3]. Role modelling by medical 
practitioners, either by communication style or behaviour, will influence the way future 
generations of medical students and other health professionals learn to treat older people [4]. 
Quality and safety must always be paramount in medicine, founded on a core portfolio of 
knowledge and skills learnt at medical school, which continue to evolve with life-long 
professional learning. Whilst difficult to quantify the degree to which graduate attitudes will 
translate into medical practitioner behaviours [5], attitudes formed by the end of medical 
school will shape the unique paradigm within which each doctor will work to provide health 
care services for their older patients. 
 
Nurturing positive attitudes towards older people, a group discriminated against in society, 
should be a fundamental learning outcome in the study of medicine. The Royal Australasian 
College of Physicians advocates for improving attitudes toward ageing by all practitioners  
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working in the Australian health care system [6]. Negative attitudes of health care staff in 
hospitals towards older people must be addressed, as they are recognised as a significant 
cause for low standards of care provision to patients [7]. In this post-modern era of consumer 
directed care, this does not mean doctors adopt an acquiescent approach to older patients, 
rather that they seek to provide evidence-based care using effective and empathic 
communication skills [8]. The cornerstones of medical professionalism are outlined in the 
Medical Board of Australia’s code of conduct [9], which include patient-centred care and 
shared-decision making, vital ingredients required for optimal and personalised health care 
delivery. These principles of good medical care are foundational for all interactions with 
older patients, and need to be inculcated into the mindset of nascent medical professionals 
from the earliest stages of their medical education.  
                                                                                                                                                                  
Fostering positive attitudes in medical students and graduates towards older people can 
influence future medical practice and career choices [10]. At the last Australian census, 
almost 3.7 million people were aged 65 years or over, representing 16% of the population 
[11].  Australians over 65 visit their GP and specialists at a greater rate than the younger 
population [12]. Adequate medical workforce numbers, particularly in general practice and 
geriatric medicine, are required to meet the increasing health care needs of an ageing 
population. The growing trend for Australian GPs to choose not to take on care of older 
people in residential settings [13,14] is therefore of serious concern.     
                                                                                                                                                                   
It is important that Australian medical schools have a reliable measure by which to quantify 
their senior students’ attitudes, to guide and evaluate curriculum innovations aimed at the  
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promotion of positive attitudes. Such an evaluative instrument for attitudes, especially if 
sufficiently sophisticated for measurement within several domains, may also provide insights 
into the origins of, and possible solutions to, the challenging problem of ageism extant in the 
modern Australian medical system.  
                                                                                                                                                 
1.3 Definitions – Ageism, Attitudes, Ageist Stereotypes. Links between attitudes and 
behaviours.  
“Ageism is the stereotyping, prejudice, and discrimination against people on the basis of their                                                                           
age” [15, P1]. An attitude is a settled way of thinking about someone (or something) [16]. 
Ageist attitudes are revealed in the way a person expresses or applies their beliefs and values 
through their words or behaviour. A stereotype is a widely held but fixed and oversimplified 
image or idea of a particular type of person [16]. For example, one of the most commonly 
described ageist stereotypes in the literature is the so-called “high-warmth, low-competence” 
[1, P985] stereotype, a mixture of positive and negative perceptions of older people. 
Indirectly, as occurs for many such ageist stereotypes, treating older people as both warm 
(compliant or agreeable) and incompetent can only contribute to undermining their status in 
society.    
 
Attitudes towards older people develop throughout life, as individuals perceive older people 
as attitude objects, and consciously or unconsciously respond explicitly or implicitly [17]. 
Attitudes towards older people, including ageist thinking, may be learnt through these 
experiences, and are shaped by socialisation. Once formed and consolidated, these ageist 
attitudes, like any other type of attitudes, are not easily changed.  
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To borrow an insightful line from a sports coach and author; 
“Ability is what you’re capable of doing. Motivation determines what you do. Attitude 
determines how well you do it” [18].  
                                                                                                                                                                 
As depicted in Figure 1 on the next page, there is a clear nexus between our attitudes and the 
behaviours we exhibit. However, this link may be modulated by a variety of factors which are 
essential to try to understand in the context of how attitudes influence workplace behaviours 
of clinicians towards older patients. What is known as the medical practitioner’s ‘intrinsic 
motivation’ [19] is going to influence his or her attitudes, and ultimately the doctor’s 
behaviours which follow. “These motivational and other self-regulatory factors that govern 
the manner and level of personal engagement in prescribed activities are simply taken for 
granted in cognitive science” [20, p5]. Factors such as professionalism, peer pressure and 
convenience may all influence the psychological phenomenon known as the ‘intention-
behaviour’ gap. The meaning of this gap is that the relationship between attitudes and 
behaviours is nuanced, with moral norms producing a moderating effect on whether people 
actually carry out their intentions [21]. 
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Figure 1.1 :  Personal  beliefs,  values,  attitudes  and  behaviour   [22] 
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1.4 Some examples of ageism in medicine 
Age discrimination is ubiquitous in society, and cross-cultural [23]. Unsurprisingly, ageism is 
thus also present in the medical community. There are many examples of ageism from the 
literature: Older people have been shown to receive less information from doctors during 
consultations when compared with younger patients [24, 25]. Sexism can compound age 
discrimination even further, when older women’s health concerns are treated dismissively 
[26]. Ageism is sometimes evident systemically, for example when fewer treatment options 
are offered to older people in the general community with the same medical condition as 
those who are younger [27]. There is international evidence that doctors may even limit the 
number of older patients whom they treat in the community, with older patients considered 
more complicated and difficult to treat [28].   
                                                                                                                                                                                                                                                                                                                             
Of particular importance at this time in Australia’s history, the ongoing Royal Commission 
into Quality and Safety in Aged Care is shining an intensely focused light on the failings 
within the contemporary aged care sector in this country, both in residential and community-
based settings. A notable example of ageist behaviour raised in the preliminary report of the 
Commission, one of three priority areas highlighted as requiring urgent attention, is the need 
to reduce the overuse of physical and chemical restraints in residential aged care [29].  
 
Leadership and advocacy for evidence-based, person-centred care for older people is an 
important role for the Australian medical profession to play. Australian medical students are 
taught to be community leaders, and to be engaged in improving the health of their 
community. The entire medical community, including students, must strive with  
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policymakers to develop an effective plan to counter subtle and insidious systemic ageism, 
and to eliminate the overt and dehumanising examples of ageism, such as the widespread use 
of chemical restraint within residential aged care. Most importantly, we as medical 
professionals must accept our individual and collective responsibility to do everything in our 
power to sustain and improve the equitable and personalised care for our older patients.    
 
1.5 What practical benefits can be obtained by addressing ageism in medicine?  
Ultimately, our moral imperative is for older people to receive fair and equitable access to 
health care. There are numerous potential public health and individual patient benefits which 
may be derived from medical professionals having more positive attitudes towards older 
people. For instance, more thoughtful and collaborative commencement and review of 
medications by doctors working in residential aged care is likely to improve the quality of 
care for residents living in this setting. A recent Australian study has identified the significant 
under-utilisation of medications for secondary prevention of cardiovascular disease for 
people living in aged care facilities and overuse of medications with known associations with 
falls risk [30].  
                                                                                                                                                                  
Shared decision-making during consultations with patients has been reported to reduce the 
use of inappropriate tests and to reduce overtreatment [31]. With regard to older patients, 
who are more likely to have comorbidities, there are likely to be both cost and health 
outcome benefits from practitioner attitudes that welcome patient input into their own  
care. It is apposite that medical students receive education about the potential benefits to be 
gained for older patients from shared decision making during clinical consultations.     
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Older patient satisfaction and well-being are likely to improve in an environment where 
personalisation of care is created via excellent communication between doctor and patient. A 
medical practitioner attitude which is positive towards open and equitable consultation with 
older patients is vitally important to quality of care. Numerous studies have described a clear 
link between quality of communication occurring within individual patient-practitioner 
interactions and health outcomes [32, 33, 34].  
 
For older people, end of life care is a challenging topic which needs to be broached with their 
medical practitioners. Sensitive instigation of conversations about end of life planning with 
older patients and their families, with use of an open and power sharing attitude in making 
difficult decisions, is an important aspect of the medical practitioner’s work. Advanced care                                                                         
planning, grounded in a positive regard towards the autonomy of the older person, has been 
shown to reassure substitute decision makers that they are respecting the dying person’s                                                                                                                                                   
wishes, to greatly reduce hospitalisation rates, and to increase referrals of the terminally ill 
for palliative care [35].    
                                                                                                                                                                                                                                                 
1.6 How do medical student attitudes towards older people evolve during medical 
school?  
A longitudinal US study has demonstrated the development of more negative attitudes 
towards older people in medical students as they progress through medical school [36]. There 
is evidence that the socialisation of medical students can lead to a reduction in empathy [37]. 
There are several reasons why the attitudes of medical students towards older people may 
worsen during medical school:  
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A) It is well known that younger people are in general more ageist towards older people, 
partly due to a fear of their own mortality and partly due to what is known as the 
‘social identity theory’, where younger people value people of their own age more 
highly [23]. 
B) As much of medicine is learnt from clinical rotations in hospitals, recurrent exposure 
to the frail aged in the tertiary health care setting is likely to engender a skewed 
perspective of the ageing process in medical students. From this narrow experience, 
many students are likely to view older people as being sicker and lacking competency 
in many activities of daily life [38], when paradoxically the majority of older 
Australians consider themselves to be in good to excellent health [39].  
C) The hidden curriculum, based on role modelling by medical practitioner mentors and 
teachers for medical students, has the potential to be a powerful force in the 
development of professional attitudes and behaviours [4].     
                                                                                                                                                                  
1.7 How is geriatric medicine currently taught at Australian medical schools, and how 
are attitudes of medical students evaluated?          
Geriatric medicine is currently taught to a number of core learning outcomes, aimed at 
producing medical graduates with the necessary knowledge, skills and behaviour required to 
competently provide holistic health care services for older people. Acknowledging that 
attitudes will influence behaviour, medical educators need to provide a geriatric medicine 
curriculum for medical students which is conducive both in content and context to facilitate 
development of positive attitudes towards older people. Typically, medical students learn 
most of their geriatric medicine in hospital rotations, often in general rotations which contain  
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an element of learning about the health care of older people. Eleven of nineteen Australian 
medical schools have mandatory rotations in geriatric medicine, six of which are between one 
week and three weeks in duration [40]. The rotations provide a blend of exposure to 
predominantly tertiary aged care, with some community aged care. Medical schools also 
provide opportunities for learning in primary care, which once again are quite variable in 
duration and the scope of their learning objectives, and may or may not provide opportunity 
to learn during home visits to older patients, at community health centres, or in residential 
aged care. 
 
 Attitudes towards older people are not as easily evaluated as the other domains within 
geriatric medicine, because they are a complex and multi-faceted construct. There is also a                                                                                                                                                    
recognised divergence between explicit and implicit health practitioner attitudes [41]. 
Measurement of medical student attitudes by explicit questionnaire-based instruments is                                                                                                                                                                                                                                                                                                                 
inherently difficult, as responses may be self-modulated by an individual to fit societal 
stereotypes [42]. An example of this phenomenon is found from a study of empathy of 
medical students in OSCE examinations, which raised the possibility that students may 
exhibit empathy when they believe that this is a domain in which they will be assessed [43].  
 
1.8 What is the value in measuring attitudes of medical students towards older people?  
Rather than the individual assessment of medical student attitudes, monitoring and evaluation 
of each medical school’s geriatric medicine program is likely to be a more practically 
important context for use of a validated and reliable instrument for measuring these attitudes.  
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This theme will be discussed further through my thesis. Measurement of the mean attitude 
score of each graduate cohort [44], or at the completion of mandated geriatric rotations [45], 
have variously been investigated in the past, utilising existing quantitative instruments. This 
thesis advocates for a modern instrument of measure, the AASD, with potential to provide 
deeper, multi-factorial insights into our knowledge of developing Australian medical student 
attitudes towards older people.    
 
Australian geriatric medicine specialists have long advocated for increased content hours for 
student learning about health care of older people in the crowded medical course curricula. It 
has been argued that the integrated teaching of geriatrics “…will help counter negative 
student attitudes and increase the prestige and desirability of dealing with older patients and 
reinforce to students that the elderly require special consideration no matter what specialty 
they choose for their careers” (46, p228). There is some evidence from the literature that 
medical student interest in geriatric medicine increases in relation to the positivity of student 
attitudes toward older people (47).   
 
A number of interventional studies have been conducted internationally to investigate the 
effect of undergraduate geriatric curriculum innovation on medical student attitudes. Without 
reliable means of quantifying attitudes, it would be difficult to determine outcomes of 
geriatric medical education innovation at medical schools aimed at optimisation of attitudes. 
One published review of educational interventions has found that 10 of 19 studies resulted in 
a significant improvement in attitudes, whilst other study findings were mixed (48). Most 
importantly, interventions with a component of empathy building appeared to be the most  
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successful in achieving improvement in attitudes (49). Utilising senior mentors in medical 
education is a promising method for fostering empathy and positive attitudes in medical 
students. A good description of the effect from introducing a ‘mentors-on-aging’ component 
into a geriatric curriculum is very well described in the following study findings: “They saw 
older people as more personally acceptable, productive, progressive, and independent and 
less unattractive, ineffective, old-fashioned, and dependent than previously” (50, pS8)) The 
idea of introducing exposure to more healthy older people in the community as an important 
component of undergraduate medical education will be touched on again in Chapter 6 and in 
the Discussion section of this thesis.    
 
A pertinent question must be to ask; what is the sustainability of any measurable 
improvements in medical student attitudes towards older people post – intervention? A New 
Zealand study demonstrated that attitudes of medical students after early exposure to older 
people in the community during their second year of training remained significantly better at 
fourth year, as compared with students who had not taken a more immersive and vertically 
integrated geriatric undergraduate program [51]. Longitudinal sustainability of positive 
attitudes towards older people in medical students and graduates will be a valuable area for 
future investigation, examining how attitudes translate into clinical practice.  
 
1.9  The step-wise approach in development of the Australian Ageing Semantic 
Differential (See Figure 2 on P 20) 
This thesis will describe the development of a new instrument for measurement of Australian 
medical student attitudes towards older people. The steps taken in development  
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of a reliable and valid instrument for the quantification of Australian medical student 
attitudes, the Australian Ageing Semantic Differential (AASD), will be outlined. Each of the 
next four chapters is constituted by a scientific paper published in a peer reviewed journal 
[52,53,54,55], with Chapter 6 a manuscript that has been submitted for publication.  
 
Chapter 2 is a review of the literature on what is currently known about the attitudes of 
Australian medical students towards older people. On reviewing the literature regarding 
Australian medical student attitudes, it is apparent that knowledge is limited within this 
important domain, with most of the published research conducted in the past eight years. 
Qualitative studies have demonstrated mixed student attitudes towards learning in an 
environment devoted to the care of older people, with positives such as valuing short term 
placements in residential aged care facilities for critical reflection, improved decision making 
and inter-professional learning, and negatives such as considering aged care to be a less 
useful learning environment than in acute care. Positively, the students in this study had a 
significant increase in their enjoyment of working with older people [56]. Other research has 
shown that students may perceive communication challenges with older people, and describe 
negative themes such as nihilism, paternalism, high morbidity and low quality of life [57]. 
Australian attitude studies utilising quantitative methodology have directly applied or adapted 
one of two instruments developed in the United States of America, the UCLA-GAS or the 
ASD, neither having been robustly validated for use in Australia. The findings from these 
studies have indicated neutral to positive baseline student attitudes, with measurable 
improvement after curriculum intervention [45,58,59,60].         
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The next step taken in our work was to critically review the international literature in relation 
to instruments which have been used to quantify medical student attitudes towards older 
people. This review forms the substance of Chapter 3 of the thesis, and identifies the most 
appropriate instrument or instrument type considered to have the greatest potential for 
quantifying the attitudes of Australian students. In short, none of the existing                                                                                                                                                                 
instruments which have historically been used in attitudinal studies internationally were                                                                                                                                                     
found to be well suited for the purpose of measuring Australian medical student attitudes 
towards older people. Due to a number of advantages as outlined in Chapter 3, the general                                                                                                                                                 
structure of semantic differential, such as is used within the Aging Semantic Differential, was                                                                                                                                                      
identified as the preferred type on which to base a novel and contemporary instrument.  
 
Having identified the preferred instrument type, semantic differential, generation of a list of 
adjectives was required as a foundational step in development of the new instrument. One of 
the key attractions to utilising a semantic differential was the capacity provided by such an 
instrument to utilise words derived directly from the contemporary vocabularies of Australian 
medical students. A qualitative study was used to obtain words from third year medical 
students studying at two New South Wales (NSW) medical schools, the University of Sydney 
(USYD) and the University of Wollongong (UOW). Using these words, a number of polar                                                                                                                                                   
opposite pairs of adjectives were derived, forming ‘anchors’ for scales within the new AASD 
instrument. The paper constituting Chapter 4 outlines the development of the AASD up to 
pilot stage [54]. In the pilot study, a survey was conducted of third year medical students at  
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the University of New South Wales (UNSW) Medical School. The pilot study showed the 
AASD to be usable and internally reliable, and also resulted in the removal of one redundant 
item pair from the 20- item prototype AASD, which subsequently evolved into the final 19-
item pair instrument (See Figure 1 on Page 59 to view the AASD survey instrument).   
 
Chapter 5 describes in detail the developmental study for the AASD in three NSW medical 
schools (the University of Sydney (USYD), University of New South Wales (UNSW), and 
the University of Wollongong (UOW)), where students in two separate years of the medical 
course (USYD first and third year, UNSW third year only, UOW first and third year) were 
surveyed. A very important step along the pathway of development for a semantic differential 
instrument such as the AASD is to test for response bias due to contextual contamination 
[61], the potential for bias inherent in the actual sequencing structure of the survey form. This 
component of research was pivotal in providing additional evidence for the internal reliability 
and face validity of the AASD, particularly before the instrument could be tested more 
broadly in a study involving medical students from other states of Australia. Another vital 
aspect of the NSW development study was to determine a factor structure for the novel 
AASD instrument. A four-factor model was found to be the preferred construct for                                                                                                                                                                
the study data, demonstrating four domains of attitude: “Instrumentality”, “Personal Appeal”, 
“Experience”, and “Sociability” [55].      
 
Further testing for reliability and generalisability of the instrument across other states of 
Australia was performed by way of cross- sectional survey of medical students attending 
three institutions in states of Australia outside of NSW (South Australia, Victoria and  
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Western Australia), and is discussed in Chapter 6. This study was designed to provide robust 
evidence for the factor structure of the AASD, utilising confirmatory factor analysis (CFA). 
A paper from this study has been submitted for publication. This study has provided data that, 
on analysis, demonstrated no significant difference in mean AASD attitudes scores of 
students grouped by medical school across the country. As a result of this study, one final 
small evolutionary change in the four- factor model for attitudes was made, with the item pair 
“interesting- boring” found to be more appropriately placed within the Experience (E) factor 
than the Personal Appeal (PA) factor.  Congeneric one-factor CFA was utilised in our 
analysis to demonstrate that data obtained from students outside of NSW had acceptable 
indices of fit within the four- factor model for the AASD. 
                                                                                                                                                                                                                    
The studies described in Chapters 4, 5 and 6 provide robust evidence for the face and 
structural validity, internal reliability and generalisability of the AASD instrument for 
measuring attitudes of Australian medical students towards older people. Other salient results 
from our research conducted primarily for the purpose of development of the AASD 
instrument will be described In the Discussion in Chapter 7. Finally, the Discussion will also 
raise the potential utility of the AASD for future Australian medical education research.      
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1.10 Aims of Thesis 
Aim 1: To review current knowledge of the attitudes of Australian medical students towards 
older people (Chapter 2). 
 
Aim 2: To critically review the instruments which have most commonly been used to 
quantify the attitudes of medical students towards older people (Chapter 3). 
 
Aim 3: To describe the development, from first principles, of a contemporary instrument with 
which to quantify the attitudes of Australian medical students towards older people (Chapters 
4,5,6). 
 
Aim 4:  To demonstrate evidence for the usability, reliability and generalisability within 
Australia of the newly developed instrument, the AASD, for measurement of medical student 
attitudes towards older people. To this end, AASD survey data was obtained from a sample 
of students attending six university medical schools in four states of Australia, in three 
different years of study (Chapters 4,5,6). 
 
Aim 5: Description of the method by which the AASD was developed, using original 
qualitative study of Australian medical student written language to source words for the 
survey instrument anchors, providing evidence for face validity of the instrument (Chapters 4 
and 5).       
 
Aim 6: To identity and confirm the factor structure of the AASD, demonstrating evidence for 
its structural validity (Chapters 5 and 6). 
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Chapter 2: Review Article - Understanding Australian medical student 
attitudes towards older people.  
 
Wilson MAG, Kurrle SE, Wilson I. Understanding Australian medical student attitudes 
towards older people. Australasian Journal on Ageing 2018; 37(2): 93-98. 
 
 
Introduction 
In this journal article, we sought to examine current knowledge of Australian medical student 
attitudes towards older people from what has been described in the published and peer 
reviewed literature. A perceived gap in understanding of Australian student attitude was 
considered to be worth trying to fill, as this would be of value to medical educators with an 
interest in and/or responsibility for continuous improvement of undergraduate curricula in 
geriatric medicine. There is evidence from the international literature that ageist attitudes are 
present in the health care sector, including previous study findings of negative attitudes in 
medical students. Quantitative, qualitative and mixed methodology studies of Australian 
medical student attitudes were identified by this literature review. As the number of studies 
published was quite small, only seven in total, the salient findings from these studies were 
summarised within the review article.  
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Appendix S1 – University of California Las Angeles - Geriatrics Attitudes Scale [26] 
THE 14-ITEM GERIATRICS ATTITUDES SCALE 
DIRECTIONS: Please use the scale to indicate the degree to which you agree or disagree 
with each statement. There are no right or wrong answers. The best response is the one that 
truly reflects your personal opinion. Findings of this study will be reported only on a group 
basis with no individual names identified. “Old people” and “elderly patients” mentioned in 
the questions refer to persons aged 65 or older. 
  
Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
1. Most old people are pleasant to 
be with.                                               
1 2 3 4 5 
2. The federal government should 
reallocate money from Medicare 
to research on AIDS or pediatric 
diseases. 
1 2 3 4 5 
3. If I have the choice, I would 
rather see younger patients than 
elderly ones. 
1 2 3 4 5 
4. It is society's responsibility to 
provide care for its elderly 
persons. 
1 2 3 4 5 
5. Medical care for old people 
uses up too much human and 
material resources. 
1 2 3 4 5 
6. As people grow older, they 
become less organized and more 
confused. 
1 2 3 4 5 
7. Elderly patients tend to be 
more appreciative of the medical 
care I provide than are younger 
patients. 
1 2 3 4 5 
8. Taking a medical history from 
elderly patients is frequently an 
ordeal. 
1 2 3 4 5 
9. I tend to pay more attention 
and have more sympathy towards 
my elderly patients than my 
younger patients. 
1 2 3 4 5 
10. Old people in general do not 
contribute much to society. 
1 2 3 4                        5
11. Treatment of chronically ill 
old patients is hopeless. 
1 2 3 4 5 
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Strongly 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Strongly 
Agree 
12. Old persons don't contribute 
their fair share towards paying 
for their health care. 
1 2 3 4 5 
13. In general, old people act too 
slow for modern society. 
1 2 3 4 5 
14. It is interesting listening to 
old people's accounts of their past 
experiences. 
1 2 3 4 5 
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          Appendix S2 – The Aging Semantic Differential [22] 
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Conclusion  
Attitudes of Australian medical students towards older people were found to be neutral to 
positive in the small number of quantitative studies conducted to date. These findings are 
clouded by the fact that the quantitative measures employed have been US designed, and not 
robustly validated for use in the Australian context. Qualitative findings from the Australian 
studies which investigated student attitudes were mixed, with some students perceiving that 
their ability to critically reflect and make clinical decisions improved from working with 
older people in residential aged care, while others felt that learning in this context was an 
opportunity cost, and inferior to working in more acute hospital rotations. Another study 
revealed negative themes in student attitudes toward older people, including nihilism, 
paternalism, high morbidity and low quality of life.  
 
This literature review has led to the conclusion that more research is needed in the area of 
Australian medical student attitudes towards older people. It was concluded that a reliable 
and appropriately validated, up-to-date instrument was required for the measurement of 
attitudes in Australian medical students. The aim of such an instrument would be to provide a 
more comprehensive understanding of these attitudes. In time, research utilising a validated 
instrument to measure attitudes of medical students could potentially be of value in the 
development and evaluation of innovations in undergraduate geriatric medical curricula. 
Arguably, an important aim of curriculum innovation should be to reduce the likelihood for 
students to develop negative attitudes towards older members of the community. As will be 
outlined in the next chapter, many international studies have used a range of quantitative 
measures with which to measure the effect of geriatric curricula on medical student attitudes.  
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 Chapter 3: Medical student attitudes towards older people: a critical 
review of quantitative measures    
 
Wilson MAG, Kurrle S, Wilson I. Medical student attitudes towards older people: a critical 
review of quantitative measures. BMC Research Notes 2018; 11:71. 
 
 
Introduction 
Over the past fifty years, a plethora of instruments have been used in international research 
studies for the measurement of the attitudes of medical students towards older people. The 
aim of this critical review of the quantitative measures used to investigate medical student 
attitudes towards older people was to examine the pros and cons of each of the most 
commonly used instruments in medical education studies reported in the literature. After 
critiquing the instruments used historically to measure attitudes, the purpose of this review 
was to make a persuasive case for selection of the most appropriate type of instrument to be 
chosen for future research with Australian medical students.  
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Conclusion 
This critical review has been a catalyst for my decision to develop a novel Australian 
instrument for quantifying the attitudes of medical students towards older people. For various 
reasons, each one of the existing instruments of measure for attitudes of medical students 
towards older people have been found wanting. The identification of a gap for Australian 
medical education researchers in not having access to a ‘fit for purpose’ quantitative 
instrument has been the prime motivator for me to work with colleagues to develop such an 
instrument.   
 
The most promising instrument type for measurement of the attitudes of Australian medical 
students towards older people was considered to be semantic differential. One of the most 
commonly used instruments internationally, the existing Aging Semantic Differential (ASD) 
was considered to have a number of weaknesses, rendering it a poor choice for Australian 
medical education research into medical student attitudes. These flaws include the use of 
outdated words, derivation using sexist principles, and questions regarding validity. 
Notwithstanding the issues with the ASD, a number of features of semantic differential make 
this type of instrument attractive for the development of a novel instrument for use in 
Australia. These positive attributes include efficiency in measuring the complex construct of 
attitudes, less likelihood of response bias than with more explicit statement-based 
instruments, and the capacity to provide data within a number of dimensions/factors of 
attitudes.  
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We conclude that the development of a novel semantic differential instrument for use in                                                                               
Australian research into medical student attitudes towards older people should employ words 
derived from the current medical student population in this country, and be appropriately 
validated. Future educational research should ideally incorporate a qualitative component 
which will compliment quantitative investigation of medical student attitudes. We believe 
that an important aim of undergraduate curricula in geriatric medical should be to nurture 
positive attitudes towards older people. These attitudes require evaluation by a well validated 
quantitative instrument.    
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Chapter 4: Development of the Australian ageing sematic differential, a 
new instrument for the measurement of medical student attitude  
 
Wilson M, Wilson I, Kurrle S. Development of the Australian ageing semantic differential, a 
new instrument for the measurement of medical student attitudes. Australasian Journal on 
Ageing 2018; 37(Supplement S2): 92. 
 
Introduction           
The published abstract text below accompanies our poster presentation (Figure 4.1 on Page 
54), which summarises the early development of the Australian Ageing Semantic Differential 
(AASD). It describes the qualitative research conducted at The University of Sydney and the 
University of Wollongong to obtain words used for construction of opposite word pair scales 
for the new instrument, and findings from the pilot study of the AASD at the University of 
New South Wales. More detail on the development and methodology for this pilot study is 
provided in Chapter 5.   
 
Abstract  
Aims: To describe the development and pilot of the Australian Ageing Semantic Differential 
(AASD), a new instrument to measure Australian medical student attitudes towards older 
people.  
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Methods: Based on the literature, a semantic differential was selected as the preferred 
instrument to quantify Australian medical student attitudes. In early 2016, 318 different 
words describing older people were obtained from voluntary written reflections of 151 third 
year University of Sydney and University of Wollongong medical students. Using qualitative 
analysis (nVIVO), the most frequent words were selected. Five content experts agreed upon 
bipolar opposite word pairs for the instrument. The 20 item AASD, with scales 1 to 6, was 
piloted in paper form with third year University of New South Wales (UNSW) medical 
students. AASD scores range from 20 – 120, from least to most positive. 
Results: The pilot survey of third year medical students across two campuses of UNSW had 
an excellent response rate of 77% (140 of 180). The mean AASD score was 74.9 (range 45 – 
106), indicating positive attitudes. The AASD instrument had very good internal reliability 
(alpha 0.83), improving to 0.84 for the 19-item instrument on removing one item pair (Quiet-
Talkative). 
Conclusions: The 19 - item pair AASD shows promise in measuring attitudes of Australian 
medical students, based on pilot testing at one Australian medical school (UNSW). Very 
good internal reliability has been demonstrated (alpha 0.84). On average, third year students 
were found to have positive attitudes towards older people. The AASD requires further 
validation studies.  
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Conclusion 
The 20-item prototype AASD, based on words obtained from qualitative study of Australian 
medical students, was found to be usable and to have good internal reliability (Cronbach’s 
alpha 0.83) in a pilot study of 140 third year medical students at the University of New South 
Wales. The response rate for students in several large tutorial groups who were invited to 
participate in the study was very good (77%). The mean respondent attitudes score was 
74.9/140, which indicates globally positive attitudes. The range of AASD scores was 45 – 
106.  On analysis of the data, it was found that Cronbach’s alpha improved to 0.84 on 
removal of one item pair, ‘quiet – talkative’. After reflection on the semantic ambiguity of 
this pair in describing polarity of attitude, a decision was made to remove this item pair from 
the AASD instrument. Testing of the AASD instrument’s internal reliability demonstrated 
that Cronbach’s alpha was reduced by removing any of the other nineteen item pairs. 
Therefore, the resultant AASD instrument has nineteen item pairs.  
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Chapter 5: Development of the Australian Ageing Semantic Differential, a 
new instrument for measuring Australian medical student attitudes 
towards older people 
Introduction 
This chapter will comprehensively describe the development of the Australian Ageing 
Semantic Differential (AASD) between 2015 and early 2018, by way of a series of studies of 
first and/or third year medical students attending three medical schools in the Australian state 
of New South Wales, the University of New South Wales (UNSW), The University of 
Sydney (USDY), and the University of Wollongong (UOW).  
 
As already described in Chapter 4, a qualitative study of third year medical students at USYD 
and UOW was conducted in early 2016 to obtain the words required for construction of the 
AASD, in what we call the “item development” phase. Next, in late 2016, a pilot study of the 
prototype instrument was performed with third year medial students at UNSW. After 
removing one redundant item pair from the prototype instrument, the resultant AASD 
evolved into a nineteen-pair instrument. In late 2017 and early 2018, a much larger study of 
the AASD was then performed of first year and third year medical students at USYD and 
UOW, and third year students at UNSW. This study was designed to elucidate the factor 
structure for the AASD by Exploratory Factor Analysis, and to demonstrate further evidence 
for the usability, internal reliability, generalisability and validity of the instrument. An 
important component of this study was to test the AASD for sequencing bias, to ensure that 
the actual order of the survey form was not leading to response bias. This was done by 
randomly providing three variants of the AASD survey form to study participants, with the 
words in ‘standard’, reversed or inverted sequencing.    
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Conclusion 
The AASD has been shown to be a very usable instrument with high response rates during its 
development in both pilot (n=140, response rate 77%) and in the main study (n=321, 
response rate 73%). There was a low incomplete response rate in the main study (3%). 
Internal reliability of the instrument has been very good, with Cronbach’s alpha 0.84 in pilot 
and 0.86 in the main study. The AASD survey instrument was generalisable across three 
NSW medical schools, and two different years of medical courses. There was evidence for 
construct and face validity. There was no evidence for response bias due to survey 
sequencing, with no difference in mean AASD scores between student groups offered 
standard, reversed or inverted versions of the form.  
 
Globally, Australian medical students have positive attitudes, as determined by the AASD 
(Mean AASD = 73.2/114). This resonates with some of the findings from earlier Australian 
work done in this area.  The mean score is similar to that obtained in the pilot study. A four-
factor model of medical student attitudes was found to be preferred on exploratory factor 
analysis of the survey data obtained in the main study. These factors are Instrumentality, 
Personal Appeal, Experience and Sociability. There has been a substantial change in the 
AASD factor structure as compared with the original ASD, with only six of the thirty-two 
original ASD word pairs retained in the AASD and two new factors introduced within the 
AASD (Experience and Sociability).  
 
Analysis of the cross-sectional data begins to point us to trends in attitude in a more granular 
manner. Whilst these trends are only based on observational data, they will guide future  
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research in this area designed to provide a deeper understanding of attitudes. The most 
important demographic trends observed in this study have been: 
1) The majority of Australian students have negative regard for the instrumentality 
(effectiveness/competence) of older people. 
2) Female Australian medical students were found to have a significantly higher regard 
for the experience of older people as compared with male students and students not 
identifying gender.     
 
We believe that the AASD has sufficient reliability and validity to be used to in future 
research, including the investigation of the effects of curriculum innovations which may be 
introduced to improve the attitudes of medical students towards older people. The four-factor 
model of attitudes remains to be further confirmed by a subsequent study of Australian 
medical student outside NSW, but indications are that this model will provide important 
granularity in understanding attitudes. It is vital that future research seeks to elucidate any 
underlying causes for the development of both positive and negative attitudes towards older 
people, with the aim of optimising medical graduate attitudes, for the benefit of all older 
Australians.   
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Chapter 6: A Cross-sectional Study of Australian Medical Student 
Attitudes Towards Older People Confirms a 4-Factor Structure and 
Psychometric Properties of the Australian Ageing Semantic Differential. 
(The final draft of a manuscript submitted to BMJ Open – Authors Mark AG Wilson, 
Yvonne Tran, Ian Wilson, Susan Kurrle) 
Abstract 
Objectives: The Australian Ageing Semantic Differential (AASD) survey was developed to 
quantify medical student attitudes towards older people. The purpose of this study is to 
examine psychometric properties of the survey and confirm its factor structure of four 
composites.  
 
Design: Cross-sectional study 
 
Setting: Three medical schools in three Australian states: Victoria, Western Australia, and 
South Australia.  
 
Participants: Third or fourth-year medical students (n=188, RR 79%). 
 
Outcome measures: In the previous AASD study, exploratory factor analysis (EFA) 
supported a 4-factor model consisting of ‘Instrumentality’(I), ‘Personal Appeal’(PA), 
‘Experience’(E) and ‘Sociability’(S). Congeneric one-factor CFA were used to examine 
model fit for factors using a new student sample (n=188). 
Psychometric properties of survey items and factors.  
Post hoc analysis of pooled data from this study and earlier AASD study (n=509).    
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Results:  Indices of fit (comparative fit index (CFI), Tucker-Lewis index (TLI), root mean 
square error of approximation(RMSEA), standardised root mean square residuals (SRMR)) 
for data to the factor model were: PA adequate fit (CFI= 0.94,TLI=0.89, RMSEA=0.11, 
SRMR=0.05), I good fit (CFI=0.99, TLI=0.99, RMSEA=0.04, SRMR=0.03), S good fit 
(CFI=0.98, TLI=0.95, RMSEA=0.06, SRMR=0.03),  E excellent fit (CFI=1.0, TLI=1.0, 
RMSEA=0.00, SRMR=0.01).  
The AASD was internally consistent (Cronbach’s α = 0.84), without difference in mean 
student scores by institution. Mean AASD score was positive for medical students outside 
NSW (73.2/114).  
 
Mean Instrumentality score for all Australian students was negative, with female 
respondents’ mean Experience score significantly higher than their counterparts. A positive 
correlation between student age and Instrumentality score was noted.    
 
Conclusions: The AASD is internally consistent and generalisable within Australia, with 
acceptable structural validity for measuring medical student attitudes towards older people 
within a four-factor model. Student attitudes were positive globally and within all factors 
except Instrumentality. Female students rated older persons Experience more positively. 
Older students recorded more positive attitudes towards Instrumentality of older people.        
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Article Summary 
Strengths and limitations of this study                
• The study outlines psychometric properties of the Australian Ageing Semantic 
Differential (AASD), a recently developed instrument for quantifying Australian 
medical student attitudes towards older people. 
• Confirmatory factor analysis of new medical student AASD survey data, obtained in 
three other states of Australia outside the state where the instrument was originally 
developed, was used to test structural validity of the original 4-factor model. 
•  Statistical analysis of pooled AASD survey data from first, third and fourth-year 
students from six Australian medical schools in four states, provides evidence for 
generalisability of the instrument within Australia, and insights into attitudes of 
Australian medical students towards older people. 
•  As this study makes use of AASD survey of a convenience sample of students from 
six of nineteen medical schools in Australia, a more comprehensive study in future 
may result in evolution of the factor model for student attitudes towards older 
people. 
• As this has been a cross-sectional study, any demographic trends for student 
attitudes observed will need to be clarified by further research.  
Introduction 
Attitudes towards older people will drive clinical practice. In 2012, an opinion piece entitled 
“Time to end ageism in medical education” was written by a Canadian medical student [1]. 
We echo this call for change, and believe that a better understanding of Australian medical  
 
                                                                                                                                                  68 
student attitudes, assisted by quantitative, qualitative and mixed methodology research, will 
help direct medical curriculum innovations designed to foster optimal medical graduate 
attitudes towards older people. Optimisation of medical practitioner attitudes will reduce the 
effects of ageism extant in the current Australian health care system. This paper describes a 
study designed to confirm the factor structure of the Australian Ageing Semantic Differential 
AASD), a novel survey instrument developed as the result of identifying the need for a 
modern, ‘fit for purpose’ measure of Australian medical student attitudes towards older 
people. The study was also critical in order to demonstrate generalisability of the AASD 
across medical schools within Australia, as hitherto the instrument had only been employed 
in New South Wales, where it was recently developed.                                                                                                                                                
 
The Australian Human Rights Commission advocates for human rights training of health 
workers to improve health service delivery for the aged “…delivered in a manner that is non-
discriminatory and promotes equality; ensures that services are available, accessible,                                                                                                                                                         
appropriate and of good quality”[2; p.1]. Medical student attitudes will naturally reflect  
those of wider society, with ageist views widespread across cultures [3]. Older people may 
feel patronised, struggle with accessing health and other community services, and may feel 
marginalised from the community because of age discrimination [4]. Societal stereotyping 
explains why even first year medical students have been reported to have negative attitudes 
towards older people [5]. 
 
In addressing societal stereotypes around age, medical curricula need to evolve in order that 
their structure and context do not unintentionally engender negative student attitudes towards  
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older people. Medical courses are grounded in specialty hospital rotations with inpatient 
demographics skewed towards older and sicker people, often perceived by students as 
complex to assess and treat, more fragile, and having communication difficulty [6]. 
Unsurprisingly, longitudinal deterioration in attitudes to older people during medical training 
has been described [7]. Younger people often view physical loss of function with age as 
normative [8]. Medical students need reminding during training that the majority of 
Australians over 65 years of age feel they have good, very good or excellent health [9]. 
Role modelling by clinical teachers via the ‘hidden curriculum’ shapes medical student 
professional development [10]. Ageist stereotypes are displayed by doctors during some 
interactions with older patients [11]. Whilst a positive trend for Australian medical 
practitioner attitudes towards older people has been quantified [12], one qualitative study has 
revealed Australians may perceive age discrimination within the healthcare system [13]. An 
example of systemic discrimination is the dwindling proportion of general practitioners (GPs) 
treating older people in aged care facilities (ACF), with half or fewer prepared to take on this 
role [14,15]. A recent Australian Medical Association member survey found over a third of 
doctors surveyed planned to stop taking new patients in ACF, reduce the number of visits or 
stop ACF work completely over the next two years [16]. A recent qualitative study of 
Australian GP’s perceptions identified poor remuneration, logistic issues, system 
inefficiencies and inadequate training as potential obstacles to treating older people in ACF 
[17].  
 
Review of the relatively sparse literature published on Australian medical student attitudes 
toward older people found these to be measurably neutral to positive. Findings from  
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qualitative research into student attitudes also captured by the review were mixed, with 
negative themes of nihilism, paternalism, communication challenge, perceptions of high 
morbidity and reduced quality of life [18]. The reliability and validity of employing US 
developed instruments to quantify Australian student attitudes is uncertain, as described in 
our critical review of these quantitative measures [19].   
                                                                                                                                                              
To briefly summarise our review papers, the small number of Australian studies of medical 
student attitude to date have utilised either the University of California Los Angeles Geriatric 
Attitude Scale (UCLA-GAS) [20] or the Aging Semantic Differential (ASD) [21]. The 
UCLA-GAS is an explicit, statement- based survey, which has been criticised as measuring 
beliefs rather than attitudes [22], being unbalanced, with more negative (9) than positive (5) 
statements [23], and with lower internal reliability in studies conducted outside UCLA [23, 
24]. As with all explicit survey instruments, the UCLA-GAS may also be subject to response 
bias, where respondents choose more socially desirable options on the scales. The other 
widely used instrument for quantifying attitudes of medical students towards older people 
internationally is the ASD. The construct of semantic differential, where survey respondents 
indicate intensity and direction of their judgement of a social object on a scale of polar 
opposite adjectives, has advantages for measuring complex social stereotypes such as 
attitude. These include greater efficiency [25], more specificity for attitude than statement-
based scales, lower likelihood of response bias, and capacity for evaluation of attitudes within 
several dimensions/factors [26]. Nonetheless, the ASD has several flaws rendering it sub-
optimal for use in Australian medical education research. It is an instrument reliant on words 
from the United States of America lexicon of the 1950s [21], some now ambiguous in  
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meaning and/or polarity, for example the items Liberal-Conservative and Ordinary-Eccentric. 
The ASD is also unnecessarily repetitive of item pairs with similar meaning, has sexist 
origins, and has questions concerning its factor structure. Our conclusion was that a ‘fit for 
purpose’ instrument for quantitative research of Australian medical student attitudes towards 
older people did not exist [19].  
                                                                                                                         
Once we had identified a gap in the literature for a reliable, valid and contemporaneous 
measure of Australian medical student attitudes towards older people, the construct of 
semantic differential was adopted as most advantageous for development of the new survey 
instrument. Development of the Australian Ageing Semantic Differential (AASD) was 
contingent on contemporary Australian medical student language. The fundamental step was 
to obtain descriptive words for building anchors for the bipolar scales of the instrument, 
derived from qualitative study of words used to describe older people by third year medical 
students attending two Australian medical schools (The University of Sydney and The 
University of Wollongong) in the state of New South Wales (NSW). The AASD scales were 
developed using an iterative approach. Pilot study of the prototype survey instrument was 
performed with third year medical students attending the University of New South Wales 
medical school in late 2016, demonstrating internal reliability and usability for this 
instrument [27]. A recently published paper describes further development of the AASD from 
data obtained from surveying students in three NSW medical schools [28]. The AASD 
consists of 19 pairs of opposite adjectives, and can be viewed in Figure 1. 
                                                                                                                                                                 
Our current study utilises survey data obtained during 2018 from medical students in three  
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states of Australia outside of NSW, to provide robust evidence, utilising CFA, for a four-
factor model of attitudes as measured by the AASD: Instrumentality (I), Personal Appeal 
(PA), Experience (E) and Sociability (S). We also aimed to demonstrate that the performance 
of the AASD instrument, as judged by internal consistency (Cronbach’s alpha) and mean 
AASD scores and factor scores, was no different in an Australian student sample group from 
outside of NSW when compared with results from our previous survey of NSW medical 
students. Finally, pooled data from this study of South Australian, Victorian and Western 
Australian medical students, together with data obtained from New South Wales students 
during the AASD developmental study, was subjected to descriptive statistical analysis.  
  
Methods 
Study design and date – This study is based on data obtained from a cross-sectional survey 
using the AASD, conducted during 2018.  
Study procedures- Ethics permission to conduct this study was obtained from the University 
of Sydney Human Research Office (Project number 2015/687). Geriatric education leads at 
medical schools in five states of Australia were asked for permission to recruit students from 
their respective school once approval was granted from the relevant institution human ethics 
office. Three positive responses led to the final geographical footprint for data collection. 
When sufficient survey responses were obtained from surveying a convenient cluster of 
tutorial and lecture groups across the three states, further recruitment was ceased. 
 
Patient and public involvement- Patients or the public were not involved in the design, or 
conduct, or reporting, or dissemination plans of our research.  
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Setting - Third year medical students from the University of Melbourne (MU) and University 
of Western Australia (UWA) graduate programs, and fourth year undergraduate students 
from the University of Adelaide (UA). Students completing face to face tutorials or lectures 
were invited by way of a written participant information sheet to voluntarily complete the 
AASD survey following their lesson. As per ethics protocol, consent was considered given 
when respondents returned a completed form to the research assistant.  
 
Eligibility criteria – Much of the research for development of the AASD has deliberately 
been conducted with third year medical student participants. This has been because it is 
preferable to study attitudes once students have experienced clinical contact with older 
people during their respective medical courses. Australian medical education is either a four-
year graduate or five or six-year undergraduate program. We wanted to sample students from 
both types of program, hence third year student in graduate programs (MU and UWA) and 
fourth year students in the longer undergraduate program (UA) were eligible for recruitment. 
All Australian medical programs incorporate general clinical rotations from at least second 
year. The timing of the surveys was unrelated to when students undertook specific geriatric 
medicine clinical rotations, which occur variably from school to school, and are not always 
mandatory. All surveys with an incomplete response to any scale were excluded from the 
data analysis. 
 
Sample- In Australian medical schools 17051 students were enrolled in 2018, with 11715 
enrolled outside NSW. The aim was to survey Australian medical students across at least                                                                                                                                                                     
three states outside of NSW, obtaining a minimum sample size of 30 students from each state  
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for comparison, together comprising a large enough sample for factor analysis. A total 
sample size of at least 100 was considered to be the minimum required, providing at least 5                                                                                                                                                                  
subjects for each of the 19 item pairs (variables) in the AASD instrument, as recommended 
by Cohen, Manion & Morrison for educational research using factor analysis [29].  
 
Measure- The AASD used in the study was a self-administered, anonymised one-page 
semantic differential instrument, with 19 pairs of antonyms used to describe older people 
(See Figure 1). Respondents were asked to shade in the circle on a six-point scale for each of 
the item pairs, corresponding to their immediate attitudinal judgement concerning a person 
over 70 years of age, with one the lowest and six the most positive score. The developmental 
study employed three versions of the AASD, to test for any effects of response bias due to 
contextual contamination, an important step in the development of a semantic differential 
[25]. As no response bias was detected, the final version of the AASD has positive adjectives 
on the left-hand side of the form, and negative adjectives on the right-hand side of the form.  
The most negative possible AASD attitudinal score is 19 and the most positive score is 114. 
An AASD score of 67 or greater is considered to indicate globally positive attitudes for the 
respondent.  
 
Exploratory factor analysis of NSW student survey data indicated a four-factor solution as 
preferred for the AASD (4). The four factors, in descending order of contribution to variance, 
are Instrumentality, Personal Appeal, Experience and Sociability. We chose to retain two of 
the named factors from the original ASD: 1) Instrumentality, with only two of the original 
nine words kept (“strong” and “healthy”), relating to the respondent’s judgement of the  
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perceived effectiveness or competency of an older person, and 2) Personal Appeal, with two 
of the fourteen original words retained (“pleasant” and “friendly”). Thus, only six of thirty-
two word pairs of the ASD are found within the AASD, with the new instrument using 13 
new bipolar item pairs and introducing two new domains of attitude, Experience and 
Sociability. Scores for each of the four factors are not intended to be weighted. Factor 
(subscale) scores provide opportunity for investigation of the dimensionality of Australian 
medical student attitudes towards older people.      
 
In addition, basic demographic data are obtained by the AASD instrument, with respondents 
asked to identity their age and sex.   
 
Analysis-  
Preliminary analysis 
Prior to conducting factor analysis, the Kaiser- Meyer-Olkin (KMO) and Bartlett’s test of 
sampling adequacy were determined.  KMO was 0.845 and Bartlett test of sphericity had a                                                                                                                                                                 
chi-squared value of 1282.3 (df 171, P < .001), both indicating factorability of the data. All 
further analysis was conducted using IBM SPSS Statistics 25 [30] and IBM SPSS Amos 25 
[31]. 
 
Confirmatory Factor Analysis 
CFA was performed to evaluate the fit of the original 4- factor AASD model with our new 
data. We performed four one-factor congeneric CFAs to measure that the covariance of the                                                                                                                                                                     
items in each of these factors are due to a common factor. In a previous study using EFA we  
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found support for four factors. The factors consisted of two composites with six items (I and 
PA)), one composite with four items (S), and one composite with three items (E) [28]. While                                                                                                                                                               
a minimum of three items per factor has been recommended to reliably yield convergent 
solutions in CFA [32], a three-item factor will be a “just identified” model with zero degrees 
of freedom. This leads to perfect model fit and as such is less ideal for testing theory [33]. 
For this reason, we proposed to test the factor structure based on a minimum of 4 items per 
factor and made one change to the previous factor structure by including the item 
“interesting” within the E factor instead of the PA factor, a decision influenced by high cross-
loading noted for this item to both factors in the previously reported NSW study [28]. 
                                                                                                                                                               
Four congeneric CFAs were then conducted for each factor, and model fit was assessed. The 
I factor consisted of the items energetic, fast, healthy, independent, orientated and strong. The 
PA factor now consisted of five items, being easy-going, friendly, kind, patient and pleasant. 
The E factor consisted of four items; experienced, respectable, wise and interesting. The S 
factor consisted of items family-oriented, happy, sociable and resilient.  
 
Five model fit statistics were used. The chi-square test assesses the fit by comparing the 
obtained sample correlation with the correlation matrix estimated under the model. Small chi-
square values with P>.05 indicates a good fit. The comparative fit index (CFI) and non-
normed fit index or Tucker-Lewis fit index (TFI) compare the hypothesized model to a null 
model. The CFI and TLI values of ≥.95 indicates good fit. The root mean square error of 
approximation (RMSEA) and standardised root mean square residual (SRMR) reflect how  
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close the model fits to a reasonably fitted model, and good fit is indicated by values ≤.06 for 
the RMSEA and ≤.09 for SRMR [34,35]   
 
Internal consistency is a way to gauge how well a questionnaire or survey is measuring what 
you want it to measure. Reliability for the AASD will be determined through item analysis 
using Cronbach’s alpha. Cronbach’s alpha measures the internal consistency of a scale or 
how closely a set of items are as a group. Cronbach’s alpha will be performed on each of the 
factors from the AASD, to ensure that individuals are responding consistently to items within 
each subscale. Cronbach’s alpha of 0.60 is seen as adequate and Cronbach’s alpha of 0.7 and 
above shows good reliability, indicating higher strength of consistency [36]. 
 
Descriptive Statistics 
Mean total AASD scores and mean factor scores were obtained for the purpose of 
comparison of AASD survey measures of attitudes from this study in Victoria, WA and SA 
(n=188) with the AASD total and factor attitudinal scores measured by the previous NSW 
developmental study (n=321).  
                                                                                                                                                              
On confirming no significant difference in performance of the AASD instrument across 
Australian states, further statistical analysis was undertaken, comparing the data by 
institution, year of course, medical course type, gender and age, using the combined dataset 
obtained from surveying students in six institutions across four Australian states (n=509).    
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Comparison by independent t testing of the mean AASD obtained from this survey of 
Victorian, West Australian and South Australian students with the mean AASD from NSW 
student surveys published previously revealed no difference (t(507)=0.584, p= 0.445.   
                                                                                                                                                                
There was no significant difference in mean AASD score for student groups surveyed at the 
six Australian medical schools sampled, as determined by one-way ANOVA 
(F(5,503)=0.996, p=0.42).  
                                                                                                                                                               
There was no difference in mean factor sub-scores by institution or by year of the medical 
course, when measured by one-way ANOVA analyses. In addition, there were no differences 
between undergraduate medical student and postgraduate medical student mean AASD 
scores and factor sub-scores by independent t -testing.   
 
The data for mean total AASD and mean AASD factor scores by age and sex is provided in 
Table 5. There was no difference in total AASD mean scores by gender or age as determined 
by one -way ANOVA.  The Instrumentality factor had a slightly negative mean score overall. 
The mean scores for the three other factors were all positive. Female students had a 
significantly higher mean Experience score than male students and students not identifying 
gender, by one-way ANOVA (F(2,506)=6.41 , p=0.002).  
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demonstrated positive Australian medical student attitudes towards older people (mean  
AASD score 72.8/114, Cronbach’s α = 0.84). Independent t testing confirms no significant  
difference in mean AASD scores of students surveyed outside NSW when compared with 
their NSW counterparts.  
 
Importantly, additional good evidence for reliability of the AASD scale in measuring 
attitudes of Australian medical students towards older people is provided by Cronbach’s 
alpha values for each of the factors of the scale, which ranged from satisfactory (Sociability 
0.60) to good (Instrumentality 0.84, Personal Appeal 0.71, Experience 0.71) 
                                                                                                                                                                   
The four-factor structure of the AASD was demonstrated by CFA of survey data from this 
study to have acceptable indices of fit, providing evidence for the structural validity of this 
instrument. Additional evidence for AASD validity from this study builds on evidence for 
face validity provided by employment of contemporary Australian medical student language 
in construction of the instrument, as described in our earlier publications [27,28]. There are 
two important points we would like to make in relation to the current AASD model of 
attitudes, to acknowledge potential areas of contention:  
• We have chosen to relocate the item pair “interesting-boring” within the E factor 
rather than the PA factor in our model for attitudes because significant cross-loading                                                                                                                                                       
from this item to E and PA was noted in both the previously reported NSW study and 
the current study of students outside NSW. The other reason for this small change in 
factor model, as explained in the Methods section, is the desirability of having a                                                                                                                                                                                                              
minimum of four items loading to each factor. Finally, we feel that semantically the  
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proposition that medical students consider how interesting older people are within an 
experience domain of attitudes is no more or less persuasive than a construct where 
students’ view older people who are interesting within a domain of personal appeal.  
 
• The other item pair which deserves mention is “patient-impatient”. The indices of fit 
for items loading to PA improve significantly if “patient” is removed from the AASD 
instrument. However, as mentioned above, all items in the AASD were derived from 
Australian medical student language, using an iterative process. Conceptually, and 
evident from item loading (See Table 3), “patient” fits within the PA factor of our 
model. We are thus comfortable leaving “patient” within the existing factor model, 
accepting the likelihood that this item may well measure something else, perhaps E, in 
addition to PA.            
                                                                                                                                                                                                                              
There was no significant difference in mean total AASD and factor sub-scores by institution 
or between three different years (first, third and fourth) of the respective medical courses.                                                                                                                                                             
It is interesting that a decline in attitudes was not noted from first to third or fourth year, 
which is different to the finding from a recent longitudinal attitudes study conducted in the 
US, where attitudes were found to worsen during the medical course [7]. Care must be taken 
in interpreting our data in this regard, as it is based on a cross sectional survey, and not as 
robust as the longitudinal cohort study. Also, numbers of older students and fourth year 
students in our study were both relatively small. Ideally, a larger longitudinal Australian 
medical student cohort study is needed to clarify whether attitudes towards older people 
change during medical training in this country.  
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There was no significant difference according to whether the medical course was an 
undergraduate or graduate program. In addition, there was no significant difference in mean 
AASD score by gender, whether the student was male, female or not indicating gender. 
Neither was there a significant difference in mean AASD score according to student age.   
 
For the Australian medical student group as a whole, mean PA and S factor scores were 
positive. There was no difference in mean scores for these factors by either gender or age.    
 
Whilst the mean E factor score was positive for the entire sample group, female students had 
significantly higher mean E factor scores than their male peers or students who did not 
identify gender. This gender difference in attitudes is consistent with some international 
literature, although the majority of published studies have demonstrated no measurable 
difference [37].  Our results are similar to one Australian study of Australian hospital doctors, 
demonstrating gender disparity, with female doctors having more positive attitudes toward 
older people than male doctors [38]. There is no previously published evidence for gender 
disparity in Australian medical students’ attitudes towards older people. Further investigation 
is warranted to investigate the influence of gender on student attitudes toward older people. 
                                                                                                                                                                                                                                                                                                                                    
Notably, over half of the participating students had negative views about the instrumentality, 
or effectiveness, of older people. These findings are congruent with what is known from the 
literature, that older people are often considered to be less ‘competent’ [3]. Australian 
medical students surveyed were more likely to rate older people as tired,  
slow, having co-morbidities and being frail.  Medical educators should consider curriculum  
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innovations which emphasise to medical students that many older people are instrumental. 
Independence and high quality of life during healthy ageing, not disability and nihilism, 
should be considered normative, as promoted in regions with ageing populations such as 
Japan and Europe [39,40]. Exposure to healthy older people in the community during medical 
training should be incorporated within individual medical curricula. For some years, 
community placements with exposure to healthier older people [41] or ‘senior mentoring’ 
[42,43] have been utilised successfully in medical education. A fundamental requirement of 
such curriculum innovations is high quality contact between students and older people [37].  
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
Interestingly, our data show a mild positive correlation between medical student age and their 
instrumentality factor score. The weakness of this correlation may in part be due to                                                                                                                                                             
the fact that the majority of medical students in our study were in a narrow age band between 
19 and 29 years of age, with only 10 % of students 30 years of age or older. Nevertheless, 
this is the first study to describe a positive relationship between increasing Australian medical 
student age and positive attitudes toward the instrumentality (competency) of older people. 
This finding is consistent with general theories for ageism; young people prefer their own 
sub-culture as central to their social identities and the young fear their own mortality [3,8]. A 
recent systematic review of international literature around medical student and doctors’ 
attitudes towards older patients did not reveal any relationship between practitioner age and 
attitudes [37]. However, British research has revealed that older medical students are more 
likely to have a positive attitude to caring for palliative care patients; “When comparing age 
with attitudes it was found that increasing age was associated with a more positive view of 
being able to care as opposed to cure patients and a more positive view of listening to  
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patients”[44]. With an increasing trend for medicine to be taught as a graduate programme in 
Australia, and the average age of medical graduates increasing, it will be important to further 
investigate the relationship between medical student age and attitudes towards older people.         
 
Quality and safety are mantra of modern medicine. Medical students are taught principles of 
quality primary care: Access, continuity, comprehensiveness and co-ordination [45]. While 
fundamental, these universal principles are insufficient. The Medical Board of Australia’s 
code of conduct emphasises “Good medical practice is patient centred” [46]. Atul Gawande 
evocatively describes what this means for older people: “…our most cruel failure in how we 
treat the sick and the aged is the failure to recognise that they have priorities beyond merely 
being safe and living longer; that the chance to shape one’s story is essential to sustaining 
meaning in life; that we have the opportunity to refashion our institutions, our culture, and 
our conversations in ways that transform the possibilities for the last chapters of everyone’s 
lives [47;p243].”  
                                                                                                                                                                                                                                                                                                                              
Optimising medical graduate attitudes towards care of older Australians should be a core 
learning outcome for every medical school. Thoughtful reflection upon medical students’ 
attitudes towards older Australians and how these may be shaped, as well as our own 
attitudes as medical practitioners and powerful role models in medical education, should  
assist in breaking down ageist barriers erstwhile preventing access to both quality and 
personalised medical care. 
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Conclusions 
Analysis of survey data obtained from students in attendance at six medical schools across 
four states in Australia has provided evidence for the structural validity, reliability and 
generalisability within Australia of the AASD survey instrument. For the first time, medical 
educators in Australia have access to a modern, ‘purpose built’ measure of student attitudes 
towards older people, with a four-factor model by which to investigate the dimensions of 
attitude in greater detail. As attitudes of students towards older people are a complex social 
stereotype and a multi-dimensional concept, qualitative investigation will need to be an                                                                                                                                                                 
important component of future research, complementing what is determined quantitatively by 
utilising the newly validated AASD. Longitudinal evolution of medical student attitudes,                                                                                                                                                                 
influence on future medical practice and career choice, and correlation with knowledge and 
skills, are all worth studying. Further research quantifying Australian medical student 
attitudes should investigate the influence of student gender and age on attitudes.  It will also 
be useful to study attitudes of medical graduates, particularly trainees in general practice and 
geriatric medicine, nascent medical professionals with whom most older Australians will 
consult in the future.  
 
Limitations 
Only medical school students from six of nineteen Australian universities have thus far been 
surveyed using the AASD, from first, third and fourth year of the respective courses. Stronger 
evidence for the AASD four-factor model will become available as further research, 
preferably with a longitudinal cohort study, is conducted into the attitudes of Australian 
medical students towards older people. It is possible that evolution of the factor model may  
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occur when more data becomes available, as will our understanding of the possible 
relationship between student gender or age and attitudes.  
 
We chose not to test for convergent validity after the findings of our critical review of 
internationally available measures of medical student attitudes towards older people became 
available. We did not feel that the ASD and UCLA-GAS were reliable and sufficiently valid 
for use in the Australian setting. This of course means that we were unable to demonstrate the 
performance of the AASD in comparison with that of other internationally validated 
measures, a potential weakness in the evaluative process for the new instrument.  
 
Test and retest with the same student group(s) has not been performed with the AASD. 
Whilst there does not appear to be have been any attempt at this with the original ASD, it is 
recommended that test-retest is performed if there are concerns regarding the psychometric 
properties of the instrument being examined [25]. Future research, including a component of 
test-retest, would improve the robustness of the evidence for test reliability, currently 
provided by good internal consistency for AASD data from both developmental and 
confirmatory studies.      
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 Figure 1. The 19 item Australian Ageing Sematic Differential (AASD) 
 
 
 
With positive adjectives to the left, the highest (most positive) possible respondent score per 
scale is 6, and the lowest possible score is 1. There is no weighting of items. Thus, for the 
entire AASD survey instrument, the possible range of respondent scores is between 19 and 
114. A positive total score for the AASD is considered to be 67 or greater.  
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Supplement 1: Supplementary AMOS Data for the Australian Ageing Semantic Differential  
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Supplement 2: Descriptive statistics and correlations of the AASD sub-scales (factors) 
 
  Instrumental Personal 
Appeal 
Sociability Experience 
Instrumental Pearson 
Correlation 
          1     0.302**     0.515**    0.179** 
 Sig.(2- 
tailed) 
     0.000     0.000    0.000 
 N        509     509     509    509 
Personal 
Appeal  
Pearson 
Correlation 
    0.302**           1     0.430**    0.480**  
 Sig.(2-tailed)     0.000      0.000    0.000 
 N        509      509      509    509 
Sociability Pearson 
Correlation 
    0.515**      0.430**           1    0.420**  
 Sig.(2-tailed)     0.000      0.000           0.000 
 N        509       509      509    509 
Experience Pearson 
Correlation 
    0.179**      0.480**      0.420**         1 
 Sig.(2-tailed)     0.000      0.000        0.000     0.000  
 N     
 
** Significant correlations 
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Factor 1 
Instrumentality 
Factor 2 
Personal Appeal 
Factor 3 
Sociability 
Factor 4 
Experience 
Mean 
 
        17.46        20.98        15.52        19.09  
Standard error 
of the Mean 
          0.19          0.15          0.14          0.12 
95% confidence 
Lower Bound 
        17.08        20.68        15.26        18.86    
95% confidence 
Upper Bound 
        17.83        21.28        15.79        19.32 
Standard 
Deviation 
          4.31          3.41          3.05           2.66 
Minimum           6.00           9.00          4.00         10.00 
Maximum         35.00        30.00        24.00        24.00  
Range         29.00        21.00         20.00        14.00 
Skewness           0.60          -0.32         -0.20         -0.32 
Kurtosis           1.04          0.37          0.16          0.04 
Chapter 7: Discussion 
7.1 The AASD is a reliable, generalisable instrument for the measurement of Australian 
medical student attitudes towards older people, with evidence for face and structural 
validity 
The Australian Ageing Semantic Differential (AASD) is a newly developed instrument for 
quantifying the attitudes of medical students towards older people. The AASD was conceived                                                                                                                                                  
from first principles, beginning with study of words Australian medical students have chosen 
to describe older people, forming the foundation for the instrument and underpinning its face 
validity. No other instrument utilised in Australia for the purpose of measuring medical 
student attitudes has been subject to the rigorous testing which has been undertaken with the 
AASD during its development. The AASD provides a very practical, usable instrument, 
taking 5 to 10 minutes to complete, with a very low percentage of incomplete surveys 
returned in studies to date (1.7%). The AASD is internally reliable, with Cronbach’s alpha 
0.84 in the pilot study, 0.86 in the New South Wales (NSW) developmental study, and 0.84 
in the confirmatory factor study performed across South Australia (SA), Victoria and 
Western Australia (WA). As described in Chapters 5 and 6 there is good evidence for 
generalisability of the AASD as a survey instrument for measuring student attitudes in six 
medical schools across four states of Australia, and in three different years of medical 
courses. The AASD measures attitudes within four separate domains: Instrumentality, 
Personal Appeal, Experience and Sociability. Testing for sequencing bias was also 
performed, as described in the developmental study in Chapter 5, demonstrating that student 
responses were not significantly different for three different versions of the survey form 
employed.   
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Structural validity has been demonstrated for our 4-factor model of medical student attitudes 
towards older people by Confirmatory Factor Analysis of data obtained from surveying 
students from three states of Australia; Victoria, SA and WA, necessarily outside NSW, the 
state in which the factor model for the AASD was first developed. As described in Chapter 6, 
one small change in the factor structure, moving the loading of the item pair ‘interesting-                                                                                                                                                
boring’ from the Personal Appeal factor to the Experience factor, has been adopted on the 
basis of two findings:  
1) Cross-loading of ‘interesting-boring’ to both Personal Appeal and Experience in the 
two studies described in Chapter 4 and Chapter 5. 
2) A preference for at least four items to load to each factor in order to most accurately 
test and confirm the four-factor model of attitudes by congeneric one-factor 
confirmatory factor analysis.  
The only other potentially contentious item within the AASD construct is the item pair 
‘patient-impatient’.  Despite making the indices of fit appear better for items loading to the 
Personal Appeal factor if this item pair were removed, as outlined in Chapter 6 both 
conceptually and in relation to item loading I believe it is preferable to retain this item in the 
AASD. I accept that this item may well measure aspects of students’ attitudes within the 
Experience factor as well as attitudes within the Personal Appeal Factor. However, I remain 
very comfortable for future researchers to use the existing AASD structure to examine and 
further clarify the role of both the ‘interesting-boring’ and ‘patient-impatient’ items in the 
factor model, with any possible future refinement of the instrument based on new evidence 
that may become available.   
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Whilst research to date on the AASD has been focused on instrument development and 
validation, it has relied on observational data, which we acknowledge has limitations for 
interpretation. However, a total of 509 medical students from six of the nineteen medical 
schools in Australia have provided a broad cross-sectional sample for analysis. A notable                                                                                                                                                   
strength of our data is the very good response rates from medical students invited to                                                                                                                                                
participate across the four states of Australia sampled, NSW (72.6%), SA (86%), Victoria 
(75.7%), and WA (81.2%). Whilst this is a convenience sample, and therefore not 
randomised, large tutorial and lecture groups of students were sampled in an ad hoc fashion 
from six medical schools, at a juncture in their courses which was deliberately unrelated in 
timing to any geriatric medicine blocks of instruction. I believe that the data we have 
obtained has been of sufficient quantity and quality to direct development of the novel AASD 
instrument. 
 
7.2 Australian medical students have positive attitudes globally towards older people 
As explained in Chapter 6, the individual item scores are not weighted, with the lowest score 
1 and the highest score 6 for each item. With 19 items, an individual total AASD score equal 
to or greater than 67/114 (10 items with a score of 4 and 9 items with a score of 3) is thus 
considered to be positive. Similar calculations may be done for individual factor/subscale 
scores, where maximum scores possible are: Instrumentality 36/36, Personal Appeal 30/30, 
Experience 24/24, and Sociability 24/24. Hearteningly, the global measure for student 
attitudes towards older people, the mean total AASD score, has been found to be both 
demonstrably positive and not significantly different for NSW medical students (73.2/114) 
and students surveyed from the other three states (72.8/114).  
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Students have responded with the highest mean item scores, all greater than 4.5/6, for the 
items ‘experienced’, ‘respectable’, ‘wise’, ‘kind’ and ‘friendly’. Importantly, from the point 
of view of generalisability, mean AASD scores were not significantly different across all six 
institutions sampled. The mean AASD scores for students were also not significantly                                                                                                                                                 
different across years of the respective courses sampled, namely first, third and fourth year. 
The latter finding is a two -edged sword. As mentioned earlier in the thesis, there is some 
international evidence of decline in attitudes during the years of medical education, which 
was not supported by our more limited cross-sectional data. It is quite feasible that there is 
actually no measurable difference in attitudes between first, third and fourth years of 
Australian medical course, as measured by the AASD. This could be due to a number of 
factors, in particular the relatively small sample sizes for each year, heterogeneity of teaching 
across the six courses sampled, or that in fact attitudes may not decline during Australian 
medical courses. Alternatively, if the AASD instrument is not measuring what it is intended 
to measure, lack of difference in attitude scores raises a reasonable question about its validity.  
Finally, the students studying either undergraduate and graduate medical programmes had no 
significant difference in their mean attitude score towards older people.   
 
7.3 Examination of the four factors of attitude provides insight into Australian medical 
student attitudes towards older people.  
Now that the AASD four-factor model has been developed, it is possible to examine several 
factors of Australian medical student attitude towards older people. Descriptive statistics on 
the cross-sectional data obtained in the AASD development studies have provided some 
preliminary insights worthy of further study. In particular there are three findings that are 
deserving of further attention in medical education research: 
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7.3.1 Negative attitudes were most pronounced in relation to the Instrumentality factor 
  Fewer than half of the students had positive attitudes toward the ability or competence                                                                                                                                               
  of older people, as evidenced by the mean Instrumentality score for all respondents  
  in our study being negative (17.5, that is <18/36). Specifically, in relation to items loading  
  to the Instrumentality factor, more than half of the students indicated in their survey  
  responses that older people were ‘tired’, ‘slow’, had ‘co-morbidities’, or were ‘frail’.  
                                                                                                                                                    
  As has become clear during the course of this research, and is evident from the literature,    
  medical students share with general society one of the most prevalent ageist  
  stereotypes, that older people are often viewed as incompetent [1]. As discussed in the   
  Introduction and Chapters 5 and 6, it is likely that these ageist views are contributed to by 
  at least three well recognised factors:                                                                                                                                     
a) Ageism theory is partly grounded in the concept of the Social Identity Theory, that  
       younger individuals are more likely to evaluate their own age group more positively  
       than older individuals, with whom they are more likely to hold negative attitudes  
       towards [2],  
b) Socialisation of medical students usually develops during medical school 
predominantly by way of hospital clinical rotations, with a case load skewed towards 
an older and sicker demographic of patients. This engenders a skewed perspective in                                                                                                                                                      
students that the norm for older people is that they are more unwell, with 
comorbidities, and that they lack competence in activities of daily life [1,3].  
c) Another important factor during medical school is the tacit or hidden curriculum,  
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whereby medical students learn from modelling clinician behaviours [4]. This can be a 
double-edged sword, with positive and negative role modelling. With regard to the 
medical care of older people, ageist elements to care -giving may be observed by 
students on occasion.    
                                                                                                                                                
7.3.2   Female medical students rate older people’s Experience significantly more highly 
As has been described in Chapters 4, 5 and 6, our data demonstrates that female medical 
students rate the Experience of older people significantly more highly than male students                                                                                                                                          
or students who did not indicate their gender. Some of the international literature points to 
evidence for this correlation, but a larger number of studies have identified no 
relationship [5]. One Australian study found a positive relationship between female 
gender for hospital medical practitioners and attitudes towards older people [6]. Our 
research is the first Australian work to indicate a positive relationship between female                                                                                                                                           
medical student gender and the domain within attitudes to older people which we have 
called Experience, that is loaded by the items ‘experience’, ‘wise’, ‘respectable’ and 
‘interesting’.    
 
7.3.3 Older students may have more positive attitudes towards older persons’ 
Instrumentality 
There was a mildly positive correlation observed between medical student age and their 
Instrumentality score. Although a relatively weak correlation, the nature of the medical 
student population studied has made if challenging to have sufficient data across age 
bands to compare, as most Australian medical students are under 30 years of age. Once  
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again, the international literature is unclear with respect to any relationship between 
medical student age and attitudes towards older people [5]. It is important to clarify this 
correlation, especially in view of the increasing age at which medical students commence 
their training, as more Australian institutions move to graduate programmes of medical                                                                                                                                            
education. As cited in Chapter 6, there may be a clue provided from the results of a 
British study of medical student attitudes towards palliative care, which found that older  
students were more likely to have positive attitudes towards palliative care for patients. 
The authors concluded that older students were more likely to take a more pragmatic                                                                                                                                           
view that providing palliative care took precedence over cure, and they were more likely 
to take time to listen to their patients [7].   
                                                                                                                                          
7.4 Where to from here with the AASD?  Potential avenues for future research into 
Australian medical student attitudes and/or practical application in medical 
education. 
7.4.1 Clarification of previous international and Australian medical student attitude 
study findings 
The AASD survey instrument should now facilitate more detailed understanding of the 
attitudes of Australian medical students towards older people. New insights may be gained 
from drilling down into the four described factors of attitude; Instrumentality, Personal 
Appeal, Experience and Sociability. Critics of Rosencratz & McNevin’s Aging Semantic 
Differential [8], including me, have queried its utility partly on the basis of the out of date 
language it contains [9,10]. The AASD uses up-to-date Australian medical student language, 
is more efficient than the AASD by 13 fewer word-pairs, and introduces two new domains,  
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experience and sociability. Investigators in the area of medical student attitudes towards older 
people have pointed to the possibility of a fourth factor, experience [11,12], an idea which  
has now been supported by my own research. This is a particularly interesting finding, which 
should add to richness of knowledge in this area.  
                                                                                                                                                
There are limitations to interpretation of our research findings in relation to Australian 
medical student attitudes, because the studies have been conducted as cross-sectional surveys. 
As discussed earlier, descriptive statistics on the data to date can only suggest possible trends,                                                                                                                                                
which require more detailed investigation to provide more definitive evidence. Whilst AASD 
surveys of six of nineteen Australian medical schools have been conducted, these have been                                                                                                                                                 
ad hoc and convenient in the manner by which sampling was performed. Subsequent and 
more comprehensive work is required to build on the preliminary knowledge obtained thus 
far.          
 
 It would be worthwhile to design a longitudinal study of attitudes towards older people 
which follows a cohort of students from the commencement of medical school into the post-
graduate years. Such as study, ideally using mixed methodology, could not only investigate 
correlations between medical student age or gender with attitudes, but also examine a number 
of other factors which may influence attitudes. Importantly, future research needs to examine 
the evolution of attitudes by the time of medical graduation, which may clarify if a decline 
has occurred during the medical course, and identify possible mitigating factors. This 
research would also answer the question about validity raised in section 7.2 above. It may 
also demonstrate if there is any link between medical student attitudes and career decision- 
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making. There is good evidence that student who have positive attitudes towards older people 
are more likely to choose a career in geriatric medicine [13]. 
 
 It would also be worthwhile to see in a country like Australia, where most medical graduates 
opt to specialise, whether positive attitudes towards older people may influence the decision                                                                                                                                                  
by graduating doctors to undertake post-graduate training to become general practitioners. 
General practitioners in this country provide the lion’s share of medical care for older people. 
In the current milieu, more and more GP’s are making the decision not to make house calls or 
visit older residents in aged care facilities [14,15]. It is especially important for medical 
educators to provide role modelling and to advocate from the earliest stages of medical                                                                                                                                                
school for a more positive attitude towards performing this necessary service for the most 
vulnerable and frail aged in the Australian community. The current Royal Commission into                                                                                                                                               
Quality and Safety in Aged Care interim report has made it very clear that attitudes of 
medical practitioners towards older people requiring care need to significantly improve [16].     
 
The international literature has described a range of relationships between medical 
student/practitioner attitude and past contact with older people. This contact may either occur 
before commencing medical school during the students’ formative years or in their careers 
prior to commencement of medical training. A recent systematic review has concluded that 
prior exposure to older people had mixed influence on medical student attitudes, either 
neutral or positive, but that attitudes were more likely to be positive if the quality of 
contact/relationship was taken into consideration [5]   
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Other factors which may be studied longitudinally in relation to medical student attitudes to 
older people could include knowledge in geriatric medicine, intrinsic motivation, and 
personal characteristics such as empathy. It would be a logical hypothesis to propose that 
correlations are likely to be found between positive student attitudes, empathy and higher                                                                                                                                                 
levels of intrinsic motivation. One challenge raised has been that in research conducted in an                                                                                                                                                                                                                                                                                                 
attempt to determine a correlation between student attitudes and knowledge, investigators 
have used a knowledge score that confounds knowledge with attitudes [5]. Clearly, any 
research in this area would require careful selection of instruments of measure.  
                                                                                                                                                       
7.4.2 Monitoring and evaluation of undergraduate geriatric medicine curricula  
The AASD has significant potential for evaluating the geriatric curriculum at respective                                                                                                                                                   
Australian medical schools. Indeed, throughout this thesis, I have argued that optimal 
attitudes towards older people should be a medical course learning outcome, standing 
alongside adequate knowledge, skills and behaviours in geriatric medicine. One of the 
greatest challenges to obtaining a reliable assessment of each student’s attitudes would be the                                                                                                                                             
veracity of the individual student’s responses to the AASD if performed in a formative or 
summative assessment context. As discussed in the introductory chapter of this thesis, it is 
highly likely that students may self-moderate their responses in order to give what they 
perceive as the desired responses expected by faculty. It is for this reason that I do not wish to 
promote the use of the AASD as either a formative or summative assessment tool.   
 
Rather than the focus being on assessment of individual medical student attitudes towards 
older people, I believe that it would be more practically useful to look at the cohort mean  
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AASD scores, and sub-scores across all four factors. In this way, innovation in geriatric 
medicine and the broader curriculum may be driven by perceived strengths and weaknesses 
which may be identified within a comprehensive suite of domains that includes attitudes. As 
medical courses naturally evolve over time, evaluation of the impact on attitudes could prove 
to be a valuable source of feedback for medical school curriculum committees and geriatric                                                                                                                                                 
medicine course coordinators as they introduce innovations in curriculum aimed at fostering 
optimal attitudes. For example, there is a body of international evidence that suggests that 
high quality contact of medical students with healthy older people, from early in their 
training, may foster positive attitudes [17,18,19]. This is a strategy which is deserving of 
further investigation in an Australian context.                                                                                                                                                                                                                                                                                                      
 
7.4.3 Positive attitudes towards older people may be studied specifically in curricula in 
personal and professional development at medical schools 
The AASD provides a potential tool to measure the effect of curriculum intervention on final 
year medical student attitudes, more specifically in the domain of professionalism, 
complementing other assessment measures that provide data within an attitudinal domain, 
such as workplace-based assessments, case based learning and summative Objective 
Structured Clinical Examination. As described in the introduction to this thesis, the Medical 
Board of Australia has a clearly outlined code of conduct. This code provides important 
guidelines by which professionalism may be learnt by medical students, in particular around 
the concepts of patient centred care and shared decision making.  For example, in the 
University of Wollongong Graduate Medicine Phase 3 program, during the penultimate and 
final years, these principles are discussed in small group work in relation to complex clinical  
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cases and reflection on how a patient’s holistic management occurred, and how this could 
have been done better. The introduction of more cases involving older people is one 
curriculum intervention that would align well with the graduate learning outcome of 
optimisation of attitudes towards older people.  
                                                                                                                                                                                                                                                                                             
7.4.4 Improved quality and safety of health care provided for older Australians 
Ultimately, it will be the translation of medical student and graduate attitudes into the clinical                                     
behaviours of medical practitioners that is of most practical importance to the quality and                                                                                                                                                 
safety of care provided for older Australians. Therefore, it is important to endeavour to                                                                                                                                               
demonstrate a correlation between positive attitudes towards older people and measurable 
parameters of their health care delivery. One area where regulatory authorities are demanding 
more accountability is in the residential aged care sector, with regular measurement of a 
number of mandatory quality and safety indicators now a requirement. Investigation of the 
attitudes of medical practitioners visiting aged care facilities could be correlated with health 
indicator data for their residents. If this type of research is done as an audit, potentially with 
continuing professional development credit for medical practitioners, in the spirit of 
continuous improvement, it need not inhibit their responses. Of course, it would be necessary                                                                                                                                                 
to validate the AASD for use with medical practitioners in order to conduct such a study. In 
addition to the quantitative data, qualitative survey of medical practitioners involved in 
residential aged care could also provide deeper insights to guide the personalised and 
evidence-based health care provision for older people in this setting.     
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7.5   The challenges of capturing the true essence of medical student attitudes towards 
older people 
A critical challenge to the study of attitudes will be the engagement of medical school faculty 
in appreciating the relevance of attitudes of medical students towards older people as a course 
learning outcome. Optimising attitudes towards older people is as much a goal of personal 
and professional development as it is an academic attribute, and as such may be perceived by                                                                                                                                                 
some faculty as a graduate learning outcome sitting low down in the hierarchy of geriatric 
medicine competency requirements. One of the virtues of quantifying attitudes will be to 
provide a means of demonstrating to medical faculties the effect of course innovations which                                                                                                                                                
encourage positive attitudes, and potential correlations between attitudes and knowledge and 
skills in geriatrics. 
 
Engaging students with the importance of optimising their attitudes towards older people will 
not be easy. Medical students may consider development of positive attitudes to be a soft and 
ambiguous learning objective, with lower relative value. It is likely that they may perceive 
optimising attitudes towards older people to be of lower priority compared with acquisition of 
practical skills and knowledge in geriatric medicine. Therefore, it will be important to 
innovate in undergraduate geriatric medical education in a way that promotes learning about 
the health care for older people in an integrated fashion, across a full suite of clear learning 
objectives which include attitudes. As discussed throughout this thesis, it is crucial that the 
context for learning geriatric medicine must include greater exposure to healthy older people 
via quality learning opportunities in the community, such as in general practice. As already 
discussed, teaching geriatrics in hospitals will result in a distorted perspective for students  
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that older people are for the large part sick and frail [2]. Paradoxically, as most older 
Australians consider themselves to have good to very good health [20], it is important that 
medical students understand ageing in place [21], which occurs for the majority of people in 
their own homes.  
 
It remains a challenge to choose the most appropriate method to study attitudes of medical                                                                                                                                                  
students, due to the multi-faceted nature of attitude. Having extensively read the literature 
around medical student attitudes during the course of my doctoral research, there is no doubt                                                                                                                                                                                                                                                                                                  
in my mind that quantitative data obtained from using the AASD should be complemented by 
qualitative data obtained by interviews of medical students. A much richer perspective on 
student attitudes will be obtained by this mixed methodology approach. Encouraging student 
feedback regarding their clinical experiences with older people will be invaluable in                                                                                                                                            
determining the best mix of learning opportunities which geriatric medicine curriculum teams 
should provide for them at medical school.  
 
The AASD is intended in its written prelude and in the introduction to students who are about 
to complete the survey, to be completed when contemplating a generic person over 70 years 
of age. This person is a hypothetical social object, attitudes toward which will be influenced 
by the types of contact a student has had with older people, both outside and during medical 
training. One potential limitation of the AASD could be that some students may think about 
only one older person, with particular characteristics, which may produce stereotypical 
responses specific only to that person and not towards older people in general. It will be 
important that any future researchers utilising the AASD provide clear instructions for the  
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respondents that they are to contemplate their experiences with all older people over 70 years 
of age.      
 
Another area worthy of further research would be compare medical students’ attitudes as 
measured by the AASD with an implicit psychometric measure such as the Implicit Attitudes 
Test (IAT) [22], a methodology that has not yet been used in this country in medical                                                                                                                                                
education research. Such a study may be helpful in determining if the AASD is prone to                                                                                                                                                
response bias, in particular to clarify to what degree medical student responses to the AASD                                                                                                                                                  
survey may be modulated to be more socially acceptable. Such cross-referencing in future 
research will be important to provide evidence for the convergent validity of the AASD, 
which is currently lacking. This will build on the current evidence provided by our studies to 
date for the internal reliability, face and structural validity of the instrument.   
 
As the AASD has been developed in large part as a more contemporary semantic differential 
instrument, in an attempt to overcome a number of identified flaws in the existing ASD, it 
remains to be seen if this instrument may be used in a context outside of Australia. As words 
for the AASD were derived from Australian medical students, researchers outside of 
Australia will need to examine the semantics of the instrument in relation to their own 
setting, and to consider piloting the instrument to determine usability and internal reliability.  
 
It is possible that the AASD may be of future use in surveying the attitudes of students of 
allied health, nursing and/or post-graduate medical and other health professionals. A cautious  
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approach would be required if this is to be done, particularly if the instrument were to be used 
outside Australia. However, as the anchor words obtained for the instrument were derived  
from Australian medical students, it would be logical that other students and professional 
groups in Australia would use similar language.     
 
Finally, I humbly propose that the AASD provides a new and improved measure of 
Australian medical student attitudes towards older people. I believe that the use of                                                                                                                                                 
contemporary medical student language will now provide new insights into several domains 
within attitude, which may be helpful to medical educators planning undergraduate geriatric                                                                                                                                                 
medicine and more general medical course curricula. Further mixed methodology research 
into attitudes should be undertaken in order to provide data to direct innovations in medical 
education, with the intention of nurturing medical graduates who will combine quality health 
care provision with the highest possible personal regard for their older patients.      
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